Functional effects of protein kinase C-mediated phosphorylation of chick heart muscarinic cholinergic receptors.
Muscarinic cholinergic receptors (mAChR) purified from chick heart were phosphorylated by protein kinase C (PKC) and reconstituted with the purified GTP-binding regulatory protein Go. The effects of PKC phosphorylation on the interaction of mAChR with Go were assessed by monitoring for agonist-stimulated guanosine-5'-O-(3-thiotriphosphate) (GTP gamma S) binding to Go, agonist-stimulated GTPase activity of Go, and the capability of Go to induce high affinity agonist binding to mAChR. Both the receptor-stimulated GTP gamma S binding and GTPase activity of Go were markedly diminished as a result of PKC-mediated phosphorylation of the mAChR, whereas the ability of Go to induce high affinity agonist binding to the receptors was unaffected. When mAChR were first reconstituted with Go and then subjected to phosphorylation with PKC, a complete inhibition of the phosphorylation of mAChR by PKC was observed. The inhibitory effect of Go on mAChR phosphorylation was concentration-dependent and was prevented by the presence of GTP gamma S in the reaction mixtures. Taken together, these results indicate that the phosphorylation of mAChR by PKC modulates receptor/G-protein interactions and that the ability of the receptors to act as substrates for PKC may be regulated by receptor/G-protein interactions.